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NGHIEN CUU XAY DUNG MO HINH CAU TRUC HE THONG TANG
CHUA NUOC VUNG PONG BANG SONG CUU LONG UNG DUNG
PHAN MEM RockWork17

Pham Thi Viét Ngal-%-*, Dwong Van Binh!-2
ITruwong Pai hoc M6 - Pia chdt
2 Nhom nghién ciru Dia chat cong trinh va Dia moi truong, Truong Dai hoc Mo - Dia chat
*Tac gia lién hé: Email: phamthivietnga.dcct@humg.edu.vn

Toém tit

Bai bao trinh bay phuong phap va két qua cua viéc x@y dung mo hinh 3D ciu tric hé théng
tang chira nudc tai Dong bang Séng Cuu Long (BBSCL) bang cach st dung phan mém chuyén
dung RockWork17. H¢ théng cac tang chtra nude vung DBSCL gom tam tang chira nudc riéng
biét trong tram tich Kainozoi Va la mot nguon tai nguyen nudc ngam quan trong. bé phuc vu cho
cac nghién ctru chuyén sau vé moi truong dia chat va quan 1y tai nguyen, viéc mo hinh hoa ciu
triic nén 1a mot budc quan trong du tién. M6 hinh nay gitip chuyén doi cac thong tin dia chat phic
tap thanh cac hinh anh truc quan, dé hiéu cho céc nha nghién ctru, nha hoach dinh chinh sach va
cong chiing. Cac két qua diu ra bao gdm mé hinh khdi 3D, cac ban do 2D (dang bé day, dang cao
d6...) va cac mit cét s& cung cap co so dit liéu quan trong dé danh gia cac khu vuc nhay cam, quan
ly tai nguy€n nudce va canh bao tai bién dia chét, hd trg cho cong tac quan 1y moi trudong ben viing.
Dir liéu va két qua tir RockWork17 c6 thé dé dang két ndi va sir dung trong cac phan mém khac
nhu MaplInfo, ArcGIS, Google Earth dé thuc hién cac phan tich dia moi trudng phuc tap hon.

Tir khéa: M6 hinh 3D, hé thdng ting chira nuée, DPBSCL, Rockwork.

1. Mé diu

DPéng bang song Ctru Long cua Viét Nam la ving ddng bang ven bién, c6 dia hinh bang phéng,
cao do dia hinh thap, dudng bo bién dai, chiu anh hudng manh mé tir thuy triéu va nudc bién dang.
Nuéc dudi dat tai khu vire ndy 1a mot ngudn tai nguyén nudce ngot vo ciing quan trong, dic biét
trong b6i canh DBSCL dang phai d01 mat vo1 hién tuong xam nhdp mdn ngay cang nghiém trong.
Dé phuc vu cho cac nghién ctru vé moi truong dia chat, nghién ctru vé cau tric dia chit, dia chat
thuy vin ciia khu vuc 1a diéu kién tién quyét.

Hé thdng tang chira nuéc 6 PBSCL gdm nhiéu ting chira nude, phan b trong pham vi d6 sau
16n. Nén khu vuc DPBSCL bao gdm da tién Mesozoi va tram tich Kainozoi (DHEGSV, 2002).
Tram tich Kainozoi bao gdm cac tram tich Neogen (thanh hé Miocen va Pliocen) va tram tich D¢
ttr (thanh hé Pleistocene va Holocene) tao thanh mot hé thong dia cht thuy vin phtic tap véi 8
tang chira nudc riéng biét, d6 1a: tang chira nuéc Holocene (qgh), tang chira nuéc Pleistocen trén
(qp?), tang chira nudc. Tang chia nudc Pleistocene giira trén (qp*?), tang chira nude Pleistocen
dudi (qp'), tang chira nude Pliocene giita (n2), ting chtra nude Pliocene dudi (na'), tAng chira nude
Miocen trén (n;?), tAng chira nudc Miocen trén-giita (n;2?).

Mo hinh héa cdu triic dia chat 3D 1a mot trong nhitng budc then chét trong viée truc quan hoa
dir liéu dia chit va phan tich khong gian. Viéc tich hop, quan 1y c6 hé thong va kha ning trich xuét
dit liéu dudi nhiéu hinh thirc s& tao diéu kién thudn lgi cho viéc nghién ctru, phéan tich va du béao
cic van dé dia chat, dia chat moi truong. Dt li€u dia chit nhu thach hoc, cu tric dia chat va dia
tang hoc gip khé khin trong qua trinh mé hinh hoa do tinh khong ddng nhét va sy khan hiém dir
li€u (Trabelsi va nnk, 2011).

Bai bao nay trinh bay phuong phap xay dung mé hinh cAu triic 3D bang phan mém Rockwork17
va 4p dung xdy dung mo hinh hé thdng ting chtra nuéc cho ving déng bang séng Ctru Long.
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2. Quy trinh xay dung mo hinh va co sé dir liéu
2.1 Quy trinh xiay dung mé hinh trén RockWorkl7

Phan mém RockWork duoc phat trién 1an dau vao nim 1985 bai cong ty Rockware va da trai
qua nhiéu phién ban cai tién, phién ban RockWork17 duoc sir dung trong bai bao nay. Phin mém
nay duoc tmg dung rong rii trong cic nganh khai thac, dau khi va moéi trudng dé truc quan hoa bé
mit, quan 1y co s& dir lidu 16 khoan ciing nhu tao ludi, mé hinh rin va tinh toan phan tich khoi.

RockWork17 quan ly dir liéu dya trén toa d6 khong gian, bao gdm toa do diém, cao do va
chleu sau hd khoan. Mdi toa do hd khoan c6 thé chira nhiéu 16p thudc tinh (16p dit liéu) va phan
mém c6 thé quan 1y nhiéu 16p dit liéu cing luc, giup cac thao tac chinh sira, cip nhat, tra ciru hay
trich xut dién ra nhanh chong, chinh xac va thuan tién.

Quy trinh xdy dung mé hinh bang phin mém Rockwork17 duoc tién hanh theo so d6 nhu Hinh
1 phia duoi.

Thu thap dit liéu

16 khoan

Xuly, téng Xay dyng ct dia Ny He tl}6n~g }}f')a
hop dir liéu tang tong quat co so dir liéu

Nhap dit liéu

|

Chay mé hinh > Trich xuflt ket >
qua

Kiém tra mo
hinh

Hinh 1. So' do quy trinh xdy dung mé hinh bang RockWorkl7

Thu thap va xir 1y dit liéu: Dit liéu dugc thu thap v6i khoang 200 15 khoan phan b rong khap khu
vuc BPBSCL. Cac dir liéu nay bao gém toa dd, cao do, do sau, dia téng, thach hoc. Cac dir li¢u thu thap
duoc chuan hoa va phan tang dya trén cot dia tang dia chat thuy vin tong quat ctua khu vuc. Cac 16
khoan dugc ma héa theo tén viét tit ciia tinh (vi du: CT cho Can Tho, TG cho Tién Giang) dé dé dang
luu trit, quan ly va cap nhat. Co s¢ dir liéu duoc xay dung trén file Microsoft Excel.

Nhip Dit lidu: RockWork17 cho phép nhap dit liéu truc tiép tir file Text hodc Microsoft Excel.
Céc dir lidu sd, tén thach hoc, tén hd khoan, d6 sau va cac ghi cha dugc tong hop dudi dang bang,
gitp dé dang thao tac, chinh stra va cap nhit.

Xay dung M6 hinh: M6 hinh dugc xay dung dua trén hé toa dd VN 2000. Quy md du an dugce
x4c dinh dya trén pham vi dir liéu 16 khoan bao phu toan bo khu vuce, véi toa do X tir 430.000 dén
700.000 va Y tir 945.000 dén 1.225.000. Huéng thang ding dugc thiét 1ap tir -1200m dén 100m,
cdn cr vao 16 khoan sau nhét tai tinh Hau Giang vé&i d¢ sau 1.190m. Dit lidu tir cac hé khoan dugc
nhap vao RockWork17 dé xay dung mé hinh ciu trac 3D cua hé théng tang chira nudc.

Chay mé hinh va trich xuat két qua: M6 hinh khéi 3D duoc xay dung cho mé hinh dia ting va
thach hoc. Két qua dugc trich xuét dudi dang mo6 hinh khdi 3D, cac mit cit, cac ban d6 mat béng
chuyén mén: ban db dang cao do, ban d6 ding day timg 16p. Kiém chimg mé hinh duoc tién hanh
v6i 5% hé khoan.



Chii dé V. TAIBIEN DIA CHAT & PHAT TRIEN BEN VUNG PBSCL 681

2.2 Co so dir liéu

Dit liéu hd khoan dugc thu thap tir mot sd nguon thu thap chinh tor Phong Pia chat Thuy vin
va Pia chat Cong trinh Lién doan Quy hoach va Diéu tra tai nguyén nudce mién Nam Viét Nam,
Co so dit lidu duoc xay dung dang bang tinh trong Excel, Bang 1 thé hién cac thong sb tong quat
vé dia tAng ctia hé thong dia chat thity vin ving nghién ctru. Vi tri cac hd khoan dugc thé hién trén
ban dd trén nén Google Earth nhu trong Hinh 1.

Badng 1. Théng s6 tong qudt cia hé thong tang chira nudc

Layer Layer No. Depth to top (m) Depth to base (m) Thickness (m)
No. Min Max Avg Min Max Avg Min Max Avg
1 Aquitard 1 0.0 0.0 0.0 0.0 75.0 17.1 0.0 75.0 17.1
2 Holocene aquifer (qh) 0.0 75.0 16.9 0.0 75.0 235 0.0 42.0 6.7
3 Aquitard 2 0.0 75.0 23.6 20 88.7 39.1 0.0 52.0 15.3
4 Upper Pleistocene aquifer (qp3) 2.0 88.7 394 10.0 1325 64.7 0.0 69.5 252
5 Aquitard 3 10.0 132.5 65.0 30.0 142.0 78.3 0.0 58.0 13.2
6 | Upper-middle Pleistocene aquifer (qp2-3) 30.0 142.0 78.8 50.0 207.0 119.4 37 100.3 40.7
7 Aquitard 4 56.0 207.0 120.7 61.0 208.0 134.0 0.0 71.5 133
8 Lower Pleistocene aquifer (qpl) 62.0 208.0 133.9 69.5 260.3 168.3 35 91.0 344
9 Aquitard 5 98.0 260.3 171.0 111.0 268.0 188.4 0.0 53.0 174
10 Middle Pliocene aquifer (n22) 111.0 268.0 188.7 136.5 309.0 2384 0.0 123.5 49.7
11 Aquitard 6 150.0 309.0 243.0 158.5 346.0 258.2 0.0 62.5 15.2
12 Lower Pliocene aquifer (n21) 158.5 346.0 256.7 190.0 376.7 300.4 2.0 98.0 43.7
13 Aquitard 7 196.7 376.7 304.6 210.0 410.0 319.3 0.0 47.2 14.6
14 Upper Miocene aquifer (n13) 210.0 410.0 3238 2220 565.1 3753 0.0 200.1 51.5
15 Aquitard 8 348.0 565.1 448.7 372.0 602.0 4794 0.0 94.0 30.7
16 | Upper- Middle Miocene aquifer (n12-3) 372.0 602.0 470.6 372.0 798.0 565.0 0.0 196.0 94.4
17 MZ 50.0 798.0 2718 64.8 | 1.190.0 302.1 2.0 392.0 30.3
Hinh 2. Ban d6 vi tri 16 khoan trén nén Google Earth
3. Két qua

Két qua da xay dung dugc mé hinh 3D ving PBSCL véi cot dia ting tong quét cua ving.

- Tang chtra nudc Holocen (gh): Tang nay xuét hién trén bé mit gan nhu toan bd ving dong
bang. N6 bao gom cac tram tich Holocen dudi - gitra (sét, bot, cat min va chat hitu co) va tram tich
bién (cat min dén trung binh).
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- Tang chtra nude Pleistocen trén (qps): Tang nay phan bd rong rii trén toan ving PBSCL va
chu yéu dugc bao phu boi tang gh.

- Tang chira nude Pleistocen gitra trén (qp2-3): Bay 1a mot trong nhiing tang chira nudce co vai
trd quan trong trong cung cap nudc Tang nay c6 dién tich 39.279 km? va bao gdm cac tram tich
c6 ngudn gdc bdi tich, bién, voi thanh phan thach hoc gdm sdi, cat, bot va sét.

-Tang chira nudc Pleistocen dudi (qp)): Tang nay phan b trén toan bd ving DPBSCL va 1a mot
tang chtra nudce bi gidi han. Tram tich chu yéu c6 ngudn gbc boi tich, nhung ¢ tinh Ca Mau lai c6
ngudn gde tir bién. Do sdu ciia mai tng ndy nghiéng theo huéng tir TAy-Béic sang Dong-Nam.

- Tang chira nuéc Pliocen giita (n,2): Tang nay phan bd rong. Bé day cua tang nay dao dong
trong pham vi 16n.

- Tang chtra nude Pliocen dudi (n2'): Tang chira nuéc ndm sau, bao gdm céac tram tich co
ngudn gdc boi tich va ngudn gdc bién.

Mo hinh 3D cua khu vyc duoc thé hién trong hinh 3 dudi day.
N Top

< |
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Hinh 3 (b)
Hinh 3. M6 hinh 3D dong bang Song Cuu Long

T mé hinh 3D, c6 thé trich xuit cac mat cit dang ré quat cia khu vuc nhu trong
Hinh 4, mat cat 2D theo cac hudng khac nhau nhu trong Hinh 5. Cac ban d6 chuyén mon
nhu ban d6 dang bé day, dang cao tung tang cling dugc trich xuat dé dang nhu Hinh 6
dudi day.
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Hinh 4(a)

Hinh 4(b)

Hinh 4. MGt cdt ré quat duwoc trich xudt tir mé hinh theo céc huong
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4. Két luan

Xay dyng mo hinh 3D cau truc dia chat thay van khu vuc PBSCL 1a mot bude quan trong
trong viéc giai quyét cac bai toan lién quan dén linh vuc dia chit thuy vin - méi truong dia chat -
moi truong. Pay 1a bai toan phan tich khong gian phuc tap.

Viéc xay dung co so dit liéu dé Iuu trir, quan 1y va cap nhat s& gilip cac co quan quan 1y dé
dang hon trong cong tac quan ly dir liéu, mat do dir licu dugc cai thi¢n s& cang tdng dd chinh xéac
cua mo hinh.

Phan mém Rockwork 17, c6 thé thiét lap mot mo hinh s6 3D cho 1 khu vuc rong 16n nhu
DPBSCL. Viéc lya chon cac thuat toan phi hop voi mat d6 s6 liéu gitip mo hinh ting tinh biéu dién.
Bén canh d6, m6 hinh s dugc thanh lap tu phﬁn mém Rockwork 17 ¢6 thé trich xudt két qua dudi
nhiéu dang, nhu dang sb liéu, dang ban dd 2D, dang md6 hinh 3D, dang mét cit 2D, cac mat cat
dang ré quat. M6 hinh ciing cho phép trich xuat dit liéu cta timg 1op ban dd, nhu ban d6 dang
chiéu day, ban dd dang sau... Diéu nay gitp cho ngudi xem dé hiéu, d& hinh dung, ciing nhu dé
dang cho viéc ap dung tinh toan cac bai toan vé méi truong dia chat sau nay.

Ngoai ra cac két qua tir phan mém Rockwork c6 thé dé dang két ndi, upload véi cac phan mém
khac nhu Mapinfo, ArcGis, Google Earth... dé biéu dién ciing nhu tinh toan cc bai toan dia méi
truong khac.

Loi cam on

Nhoém tac gid xin chan thanh cam on sy hd trg cua Phong Dia chét Thuy van va Dia chét Cong
trinh Lién doan Quy hoach va Dicu tra tai nguyén nudc mién Nam Vi¢t Nam va TS Bui Tran
Vuong da giup hoan thién nghién ctru.
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